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HCUDKO  FROM  AUTOMATIC  RMPAMMi 
POO  OIR  MOO.lO  DOW  MT  APTLt 


or  1 


I  r '  JUL  2  8  1966 
UuUjU^UjU  U  11 


CONFIDENTIAL  •  MODiFO 
HMDUNG  AUTHORIZED 

RESTRICTED 


- 1. - i  I  r-i  TiTITi  iTTl 

(KJTBi  nils  tdltlon  aupersed«a  r*plM*a  tdltion  dated  IVtix  Juauucy,  1966). 
1*  Introduoticn  \ 


Tha  puzposfl  at  tills  documeni  is  to  not  as  a  golds  to  sattlng  i:p 
nr/GCS  Ko.7  lik,  kt  as  fltteci  to  the  Chieftain  (FV.Ih^.)  AFV,  with 
the  msYimum  ease  and  safety. \  It  is  reconiiended  that.  idierSyer 
possible,  the  prooedLore  as  dnalled  in  this  do<weijt  io  follcsred. 


The  various  checks  and  ad^sta 
describe  the  perfonoanoe  of  a  I 
tests  should  be  carried  out  wll 
except  where  otlwrwlse  apeoLfi! 
as  desoribedf  it  sliould  be  aaci 
eorrectly  installed  and  cabled 


into  called  Cor  in  this  procedure 
lorrectly  fimctionins  s  star.  The 
ik.  the  veliiole  standing  on  leyel  (prixuid 
Id.  If  the  equipmnt  does  net  reoc^ 
btained  that  iBie  units  jswolved  ore 
before  cMvninG  that  th^jr  m  defective. 


Traverse  the  tiffret  to  Dead  Astern  with  cun  elevated.  Using 
guniier's  handsheel  depnss  the  ^un  until  -the  thsnial  jaclnt  around 
the  barrel  touches  the  rubber  biaip  strip  \7ithout  ooariresslni;  it. 

If  no  themal  Jacket  is  fitted  allow  half  an  inch  oleorMic.e  between 
barrel  and  striip.  Besiave  socket  TV9  trm  oontyol  panel.  Blevate 
the  gun  bgr  four  rotS'tionB  of  the  gunner's  elevetloB  handsdieSl  and  using 
SB  Avo  S  or  9  un  sbas  range,  dieofc  that  a/n  tigm  oirouit  sadsts 
between  pins  D  and  I  of  Til9.  soelcet.  Dtyrsss  the  gun  and  chaok  t.’iat 
a  short  oirouit  eppsers  at  the  end  of  rotatloM  plus  or  sdnus 
half  a  rotstten.  It  dssired  .results  csnnet  be  obtainod,  >  oi.Kr/e 
cover  frxB  liBlt  ewltoh  essesbly  ob  elefathpB.geaibCR  a^  adjust 
switch  3  (bottcB  travel)  end  tlie  naln  can. 

Oheok  that  an  open  oirouit  ead-sta  between  pins  C  and  ?  of  TV9 
socket,  ELevate  tlio  ;..un  yj  22  rotatims  of  the  liandwheel.  Cheok 
that  a  short  circuit  now  e:J.ots  between  pins  C  and  ?  of  TV9.  If 
neoesssiVi  adjust  switch  1(cop  tx-avel)  to  obtain  desired  results. 

Do  not  Mliist  Bain  os!^  as  t'  is  has  been  omireotly  positipiMd  In 

eli^  2.1. 
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2.5.  Elevate  the  ('un  to  its  mechanical  end  stop.  Depress  the  cun  by 
6  rotations  of  the  handwlieel  and  chock  that  an  open  circuit 
exists  betv/ecn  pins  ..  and  H  of  TV9  socket.  Elevate  the  c^n  and 
check  that  a  short  circuit  appears  at  the  end  of  2  rotations 
plus  or  minus  half  a  rotation.  If  necessaiy,  adjust  svdtch  2 
(top)  and  first  subsidiary  cam  to  obtain  desired  results, 

2.4.  Traverse  the  turret  to  the  offside  and  depress  the  to  its 

mechanical  end  stop.  Elevate  the  c^n  by  6  rotations  find 
check  that  an  open  circuit  exists  between  pins  B  and  G-  of 
TV9  socket.  Depress  the  gun  and  check  that  a  short  circuit 
appears  at  the  end  of  2  rotations  plus  or  minus  half  a 
rotation.  If  necessary,  adjust  switch  4  (bottom)  and  second 
subsidiary  cam  to  obtain  desired  results.  Eeplaoe  socket  TV9 

and  remove  socket  TV4  from  oontrcl  panel.  (it  is  possible  to 

use  JM6  instead  of  TW), 

2.5.  Traverse  the  gun  towards  the  rear  of  the  hull  with  the  gun  in 
full  depression  until  the  thermal  jacket  around  the  gun  barrel 
touches  the  mbber  strip  without  con5)ressing  it.  Using  an  Avo 
8  or  9  on  ohms  range  check  that  a  short  circuit  exists  between 
pins  G  and  H  of  T\i^4,  Zero  the  traverse  indicator  and  traverse 
the  gun  100  mils  tov/ards  the  front  of  the  hull.  Chock  that  an 
open  circuit  exists  between  pins  G  and  H,  Traverse  towards 
the  rear  of  the  hull  and  eheck  that  the  short  circuit  reappears 
at  a  reading  of  60  mils  plus  or  minus  10  mils  on  the  traverse 
indicator.  If  necessary  adjust  traverse  limit  switch  and o am 
to  obtain  desired  results. 

2.6.  Repeat  2.5  from  the  nearside, 

2.7.  Traverse  the  gun  across  the  rear  of  the  hull  checking  that  a 
short  circuit  is  maintained  between  pins  G  and  H  TV4  inside 
the  limits  set  by  tests  2,5  and  2,6,  Replace  TV4  socket. 

Preliminary  Checks 

3.1,  Check  that  all  units  are  scoured,  all  cables  correctly 
connected,  particularly  main  input  leads.  Chock  that  the 
auxiliary  generator  is  running  and  has  the  necessary  cooling, 

3.2,  Ensure  that  there  is  a  clearance  to  rotate  the  turret  at 
all  angles  of  gun  elevation.  Check  that  rotary  switch  S,B. 
on  switch  unit  and  Master  switch  are  both  "off".  Release  and 
stow  Gun  Clamp,  then  move  Driver's  and  Loader's  Safety 
Switches  to  the  live  position. 

3.3,  Remove  Control  Panel  cover.  On  the  monitor  unit  in  the 
Control  Panel  sot  switch  S.5  to  position  11  (D.C.  supply 
volts),  switch  S.4  to  "D.C,  normal".  On  m|ter  M.1  (6-30 
volts)  chock  that  a  positive  reading  of  28  -  5v  is  obtained. 
Return  svdtch  S.5  to  "off". 


Check  Battery  Control  and  Motor  and  Tacho  Polarities 


4,1,  Check  that  gun  is  unclam ,cd,  that  Driver's  and  Loader's 
Safety  switches  are  in  the  'live'  position,  that  Master 
Switch  in  'on'  and  that  Monitor  Unit  switch  SI  is  in  the 
'Run  position'. 


4.2.  Set  switch  S.4.  on  the  Control  Panel  to  'Battery',  Rotate 
Commander's  Controller  fully  clockwise  with  the  grip  switch 
operated.  Check  that  the  turret  rotates  to  the  right.  Release 
grip  switch  vdiile  controller  is  still  hard  over  and  check  that 
turret  stops  abruptly,  Ro-operate  grip  switch  then  return 
Controller  to  centre.  The  turret  should  again  stop  abruptly. 
With  controller  hard  over  and  grip  switch  operated,  set  Master 
switch  to  "off".  Turret  should  again  stop  abruptly.  Return 
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if.3*  Repeat  teat  4.2,  but  rotate  Controller  anti-clockwiae  for  left¬ 
ward  rotation  of  the  turret, 

4.4«  Repeat  tests  4.2  and  4.3f  using  Gunner's  Controller. 

4*3*  Set  Monitor  Unit  Switch  S5  to  position  23  (Traverse  Motor 

Current),  Meter  M2  (scale  100  -  0  -  100A)  should  deflect  right 
for  clockwise  rotation  of  the  Commander's  Controller  and  left  for 
anti-clockwise  rotation.  Record  the  value  of  steady  current  in 
each  direction.  This  should  not  exceed  13  aii;)s. 

4.6.  Sot  Monitor  Unit  Switch  S5  to  position  25  (Hull  Taoho  Output), 

Check  that  meter  M2  deflects  as  in  Test  4.3* 

4.7.  Set  Monitor  Unit  Switch  S5  to  position  27  (Traverse  Motor  Taoho 
Output).  Check  that  Meter  M2  deflects  as  in  Test  4.3* 

4.8.  Set  Monitor  Unit  Switch  S3  to  position  3  (Slevation  Motor  Tacho 
Output).  Raise  and  lower  gun  by  means  of  Gunner's  ELevation 
Handwheel.  Meter  M2  shmild  deflect  right  for  x^ward  motion  of 
the  nuzzle  and  left  for  downward  motion.  Return  switch  S5  to 
"off". 

4.9.  With  Gunner's  Controller  rotated  to  the  right  and  turret  traversing 
right,  check  that  rotating  Gunner's  Elevation  hand  vheel  will 
raise  or  lower  the  muzzle.  Repeat,  traversing  to  tho  left. 

Return  switch  S.A.  to  'Metadyne'. 


Set-up  and  Check  Amplifiers 


5.1.  Check  that  switch  S.A.  on  the  Control  Panel  is  set  to  'Metadyne'. 
Set  the  Master  Switch  to  "on".  On  the  Switch  Unit  set  rotary 
switch  B  to  "Non-stab".  1LP.1  on  the  Power  Supply  Unit  should 
light  within  30-10  seconds  of  switching  to  "Non-stab". 

NOTE;  In  tests  3.2  -  5.9  Ml  reads  0  -  30v.,  M2  100  -  0  100im\ 
except  where  indicated. 


5.2.  In  the  Control  Panel,  set  Traverse  and  Elevation  Coupling  Anpllfler 
'Gain'  switches  to  Position  7,  Monitor  Switch  S.1.  to  'Trim  S.A.', 
S.4  to  'D.C,  Normal,  S.3  to  'Normal*  and  switch  S.5  to  position  29. 
Holding  switch  S.2  in  the  'H.T.  Trav' .  position,  read  Traverse 
Output  Valve  grid  voltage  on  M.1,  and  Traverse  Variator  Differential 
Current  on  M.2.  Adjust  Traverse  Servo  Output  Anpllflor  'Trim* 
and  'Output  Level*  potentiometers  to  give  a  zero  reading  on  both 
M.1.  and  M.2,  (N.B.  Adjustment  of  each  potentiometer  ^11  affect 

both  meter  readies).  Set  switch  S.4  to  'Meter  Reverse'  to 
ensure  that  a  true  zero  reading  has  been  obtained  on  M.1.  Release 
switch  S.2.  Set  switch  S.1  to  "trim  C.A.”  Holding  switch  S2  in 
•TI.T.  Trav"  position,  adjust  Traverse  Cov^ling  Anplifier  'Bias' 
potentiometer  to  give  a  zero  reading  on  M2.  Release  switch  32. 


5.3.  Set  swtloh  SI  to  "Trim  SA".  Set  switch  3.5  to  position  1. 

Holding  switch  S.2  in  the  'H.T.  Elev.'  position  read  Elevation 
(Xi'^ut  Valve  grid  voltage  on  M.1.  and  Elevation  Variator  Differential 
Current  on  H.2.  Adjust  Elevation  Servo  Output  Anpliflcr  'Trim* 
and  'Output  Level'  potentiometers  to  give  sero  reading  on  both 
M.1.  and  M.2.  (N.B.  Adjustment  of  each  potentiometer  will  affect 

both  meter  readings).  Set  switch  3.4  to  'Meter  Roverse*  to  ensure 
that  a  true  zero  reading  has  been  obtained  on  M.1.  Release  switch 
S.2.  Set  switch  SI  to  "Trim  C.A."  Holding  switch  S2  in  "H.T, 
Elev",  position,  adjust  Elevation  Coupling  Am.llfier  'Bias' 
potentiometer  to  jive  a  zero  reading  on  M,2,  Release  switch  S2, 
Return  switch  S5  to  position  29,  uv  t  I 
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5«4.  Set  switch  S.1,  to  'Left',  Holding  switch  S.2  in  the  'H.T, 

Trav.'  position,  check  that  U.2.  reads  not  less  than  70mA 
deflection  left  and  the  L.H.  lamps  brighten  on  Traverse  Servo 
Output  Amplifier  Set  switch  S.1.  to  'Bight',  With  switch  S,2, 
as  before  check  that  M,2  reads  not  less  than  70mA  deflection 
right  and  that  R,H.  lamps  brighten.  Release  switch  S,2, 

5»5«  Set  switch  S.5  to  position  23  (Traverse  Motor  Current),  Depress 
Traverse  Metadyne  'Start'  button  or  operate  switch  S,I).  on 
Switch  Unit  until  Metadyne  is  heard  to  reach  a  constant  speed; 
this  should  not  take  more  than  six  sec-nds,  then  release  start 
button.  If  the  metadyne  has  not  been  heard  to  start  by  the  time 
six  seconds  hove  elapsed,  a  fault  condition  exists.  Button  or 
switch  must  be  released  immediately  and  must  not  be  re-operated 
until  fault  has  been  cleared.  Hold  switch  S2  momentarily  in 
the  'H,T,  Trav,'  position  and  check  that  M2  ( 100  -  0  -  100A) 
reads  not  less  than  80  an^s,  to  the  ri^t, 

5*6,  Set  Switch  S,1,  to  'left'  and  c^eratlng  switch  S.2,  as  before, 
check  that  M2  reads  not  less  than  80  ompa  to  the  left.  Release 
switch  S.2.,  and  depress  Traverse  Metadyne  'stop'  button  or 
operate  Switch  S.A.  on  Svdtch  Unit. 

5.7.  Set  switch  S.5.,  to  position  27  and  switch  S.3.  to  'Normal'  M.1 
(O  -  100v)  should  read  52.5  “  27. 5v.  Set  switch  S.1.  to 
'Right'  and  switch  S.3.  to  'Meter  Reverse'.  M.1.  should  again 
read  52.5  -  27. 5v.  This  is  the  output  of  the  P.C.R,  in  the 
Traverse  Couplin.-;  An^ilifier, 

5.8.  Set  switch  S.5.  to  position  1,  switch  S,1,  to  'Down'.  Holding 
switch  S.2.  in  the  'H.T.  Elev.*  position,  check  that  M.2.  reads 
not  less  than  70mA  deflection  left  and  that  L.H.  lamps  brighten 
on  KLevaticn  Servo  Output  Amplifier,  Set  switch  S.1.  to  'Up', 
With  switch  S.2  as  before,  check  that  M.2,  roads  not  less  than 
70mA  deflection  right  and  that  H.H.  lanps  brighten.  Release 
switch  S,2, 

5.9.  Set  switch  S.5  to  position  5,  (Elevation  Motor  Current),  Depress 
Elevation  Metadyne  'Start'  button  or  operate  switch  S.D.  on 
switch  Unit  until  metadyne  is  heard  to  reach  a  constant  ^eed; 
this  should  not  t^e  more  than  six  seconds,  then  release  'Sti^' 
button.  If  the  meta^ne  has  not  been  heard  to  start  by  the  time 
six  seconds  have  elapsed  a  fault  conditi ^n  exists.  Button  or 
switch  must  be  released  immediately  end  must  not  be  re-operated 
until  fault  has  been  cleared.  Hold  Switch  S.2  momentarily  in 
the  'H.T.  Elev.'  position  and  check  that  M2  ( 100  -  0  -  100A) 
reads  not  less  than  80  amps,  to  the  right. 

5.10  Set  switch  S.1.  to  'Down'  and  operating  switch  S.2  as  before, 
ohe(^  that  M.2.  reads  not  less  than  80  asps  to  the  left. 

Release  switch  S.2  and  depress  Elevati  n  Hatadyne  'Stop* 
button  or  operate  Switch  S.A.  on  Switch  Unit. 

5.11  Sot  Switch  S,5  to  position  3  and  switch  S.3  to  'Normal'. 

M.1  should  road  15  -  10v,  Sot  switch  S,1  to  and  switch  S,3 
to  'Meter  Reverse'.  M.1  should  again  r«ad  15  -  10v.  This  is 
the  output  of  the  P.C.R,  in  the  Elevation  Coupling  ikipllfior. 
Return  switch  S.5  to  •off',  switch  3.1  to  'Run'.  Set  Traverse 
and  Elevation  Coupling  Amplifier  'Gain'  switches  to  position  1. 
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Trim  and  Polarity  Checks 

6.1  Ensure  that  gun  is  unclaitpeu,  positioned  dead  ahead  at  approximately 
0°  elevation,  that  Driver’ s  and  Loader'  a  Safety  S\'»itohe3  are  in  the 
’Live'  i-'osition,  that  L  .tterv/iietadyne  s./itch  is  in  the  'Met-adyne' 
position,  that  Monitor  linit  Switch  S.l.  is  in  the  'Run'  position. 

Set  Master  Switch  to  'on',  set  Rotary  Switch  B  to  'Non-Stat.'  and 
observe  that  ILP.l  on  the  Power  Supply  linit  lights  within  30  *10  secs. 
Set  switch  S.5  on  Monitor  bnlt  to  position  29.  Pull  'On'  s\.itoh 

S.6  in  Monitor  Lnlt. 


6.2  Operate  Gunner’s  Controller  grip  svdtoh  and  rotate  Traversa  'Non 
Stab'  Trim  control  on  Triiimiing  init  fully  clockr»ase.  Note  that  M2 
deflects  to  the  right  and  tlia.t  right  hand  lamps  brighten  on  the 
Traverse  Servo  Output  Aniplifier.  Rotate  Trim  control  fully  anti¬ 
clockwise  and  note  that  iI2  now  deflects  to  the  left  and  that  left 
hand  laiwps  brighten.  Set  Traiin  control  to  give  a  zero  reading  on 
M2  and  a  balance  in  lamp  illumine. t ion  on  Traverse  Servo  Output 
Aiigjlifier. 


6.3  Set  switch  S.5  on  Monitor  Lnlt  to  position  !•  Remove  f»se  PS  3  from 

control  panel.  Operate  Coeaaanders  o^nt^olle^  grip  switch  and  proceed 
as  in  clause  6.2  adjusting  Elevation  'Non  Stab'  Trim  control  on 
Trimning  Unit  and  observin';  lamps  on  ?';ievation  Servo  >itput  Amplifier, 


6,2*.  with  grin  switch  operated,  rotr.te  Comnender' s  Duplex  Controller 

Handle  clockv/ise  in  Traverse.  Observe  the  right  hand  la/i^Js  brighten 
on  Traverse  Servo  Ou-tput  Amplifier.  Rotate  the  Controller  Handle 
anti-clcckv/ise  and  observe  that  left-hand  lanps  brighten.  Repeat 
this  teat  with  the  Gunner' s  Controller.  The  same  results  should  be 
ob'tained. 


6.5  With  grip  svdtoh  opera.ted,  irove  Commander' s  Controller  handle  back¬ 
wards  in  Elevotion.  Observe  that  the  righ't“'nan^  lamps  brighten  on 
the  Elevation  Servo  Output  Ajaplificr.  Move  Controller  Handle  for¬ 
wards  and  observe  that  the  left-hand  lamps  brighten, 

6.6  Sot  rotary  switch  S.L.  to  ’Stab'  on  the  Sv/itoh  Unit.  Set  Elevation 
'Stab'  Trira  control  on  the  Trimming  unit  to  mid  travel  position  and, 
operating  Gunner’ s  Controller  grip  s'.dtch,  adjust  Elevation  Gyro 
Trim  petontiometer  to  give  a  zero  reading  on  M2  .v.nd  a  balance  in 
lamp  illumination  on  Elevation  Servo  Output  araplifier.  Then  proceed 
as  in  clause  6,2  adjusting  Elevation  'Stab'  Trim  Control  and  observing 
lamps  on  Elevation  Servo  Output  Amplifier, 

6.7  Proceed  as  in  clause  6.5  using  both  Comiundor' s  and  Gunner' s 
Controllers  in  turn. 


6.8  Set  8v/itoh  S.5,  on  Monitor  Unit  to  position  29.  Sot  Traverse  'Stab' 
Trim  control  on  the  rrijiu.dng  unit  to  mid  travel  position,  and  opera¬ 
ting  Gunner’ s  Controller  grip  switch,  adjust  Traverse  Gyro  Trim 
potentiometer  to  give  a  zero  reading  on  M2  and  a  balance  in  l^<mp 
illumination  on  Traverse  Servo  Output  amplifior.  Then  proceed  as 

in  clause  6,2  adjusting  Traverse  'Stab'  Trim  Control. 

6.9  Repeat  clause  6.2*., 


6,10  Set  Loader's  Safety  Switch  to  'Safe'  and  check  that  movement  of  the 
Controllers  %.lth  the  grip  svdtoh  oper>.  ted  docs  not  produce  illuitdna- 
tion  of  the  lamps  in  oithv.r  che.nnol.  Return  switch  to  'Live' 
position  end  repct.t  the  test  '..ith  the  Driver's  S;  fety  Sv.itoh.  Push 
'Off  switch  3.6  in  Monitor  Unit.  Return  svdtoh  S.5  to  'Off. 
Replace  fuse  FS,  3. 
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7«  Check  Traverse  Servo  Operation 
RARNPC 


Before  ooninencint  this  section  it  is  osst-ntial  to  rcs.lise  tint,  should  the 

equipment  prove  to  be  faulty,  a  very  roal  danger  to  the  technician  exists, 

as  well  as  the  possibility  of  extensive  damage  to  etjiipment. 

It  is,  therefore,  Li^orative  th;.'.t  the  most  stringent  measures  should  be 

carried  out  to  ensure  that, 

(a)  Outside  the  turret  no  personnel  or  eqtxipmcnt  arc  in  the  area  ^Mch 
can  be  covered  by  the  gun  barrel. 

(b)  Inside  the  turi’et,  operating  personnel  must  bo  kept  to  the  niinijaum. 
Loose  clothing  should  not  be  •.»om.  Peisonnel  r.tust  ensure  tint  they 
and  their  clothing  are  well  clear  of  hull  mounted  items,  the  gun 
breech  and  any  other  laoving  p;\rts.  The  poison  o-riying  out  the  testa 
should  opero.te  from  the  Cormandcr' s  scat  until  he  is  absolutely 
certain  that  the  equipment  is  functioning  correctly, 

(o)  It  is  also  irjportant  to  rerJLise  that  cortp.in  fiults,  o.g.  'Tacho 

or  Gyro  feedback  reversed  or  .nisaing,  may  not  menifeat  thamsclves 
immediately  the  Mctadync  is  run  up,  but  only  after  a  demand  has  been 
placed  on  the  system.  In  this  event  an  apparently  stable  system  may 
suddenly  become  violently  unstable.  If  this  occurs  the  Master  Sx/dteh 
should  be  set  to  'Off  iiTimediately. 

7,1  Chock  that  the  gun  is  unclompod  .uid  cliunp  sto\,'ed,  that  .lull  Batter j' 
Master  switch  is  on,  that  Driver's  and  Loader's  S  fety  Sxdtchcs  are 
in  'Live'  position,  that  lattoiy/Hetadyne  switch  is  in  the  'Mctadyne' 
position,  that  Monitor  I  nit  Switch  3.1  is  in  the  'Run'  position  and 
that  Traverse  Coupling  Aiiplifier  Gain  sTdtoh  is  act  to  position  1. 

Set  Master  Switch  to  'on' .  Set  Rotary  Sxdtoh  S.B,  on  Switch  linit 
to  "Non -Stab"  and  observe  that  ILi’.l  on  Po-.or  Supply  Unit  ligds 
within  30  *10  seconds.  Pull  'on'  sx.’itch  S.6  in  Ilonitor  Unit.  Set 

switch  S,5  to  position  29.  Bnaure  that  the  gun  is  elov  ted  above  (P» 

7*2  Operate  Coianonder's  Controller  Grip  Switcii.  Chock  that  Traverse 

Servo  Output  Aii^jlifier  lamps  are  bal>mccd  in  illuaination,  indicating 
that  the  system  is  trinkaed  in  'IiavarBC,  depress  Tiuversc  ..letadyne 
'Str^rt'  button  or  operate  s.  itch  o.D.  If  Imaps  give  an  indication 
that  'Trim'  is  not  maintained,  release  'Start'  button  iaftediatelv. 
Assuming  that  'Trim'  is  maintained,  continue  eo  depress  'Start' 
button  until  Traverse  M..tadyno  is  heard  to  roacli  a  constant  speed; 
this  sliould  not  take  iooro  than  6  seconds,  then  reloO.EC  'Start' 
button.  Push  'Off  arvdtoh  S.6  in  ilonitor  Unit. 

7.3  b'ith  Conroonder' 8  Controller  grip  switch  operated,  slowly  rotate 
the  Controller  clockwise  and  check  that  the  Turret  rot  tea  to  the 
right  and  speed  increases  smoothly  until  the  Controller  is  nearly 
at  the  end  of  its  travel,  \.hen  ui  .'brupt  increoso  cf  speed  should 
occur.  Release  the  grip  switch  -.dth  the  Controller  hard  over  and 
allow  Turret  to  regain  speed  thc.i  return  the  Controller  slov.ly 

to  its  centre  position  ojii  chock  that  there  is  an  abrupt  decrease 
in  speed  follo>.od  by  a  gradual  r-tum  to  rest.  Repeat  this  rotating 
the  Controller  anti- clockwise  .and  ob-serving  rotation  of  the  Turret 
to  the  loft. 

7.4  Repeat  7.3  using  Gunner's  Controller. 
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7«5  Vlith  the  turret  truversint,  at  'slew'  speed,  depress  Traverse 

Metadyne  '3top'  button  or  operate  switch  S.i, .  Chock  tha.t  turret 
halts  abruptly,  Jillow  jvict^^dyno  to  ran  do\  n.  oet  rot.  ry  S-v.itch 
3.B.  to  'Stab'  .  on  the  S-itch  Unit,  rifith  switch  S,6  pulled  'on'  , 
and  Commrjador' s  Controller  £,rip  s'..itch  operated,  check  that  there 
is  a  zero  reading  on  U.2  and  a  balance  in  lanip  illumination  on 
Traverse  Servo  Output  jhaplifior  indicating  systc.ii  is  trimmed  in 
traverse. 


7,6  Troceed  as  in  tests  7»2,  7.3  and  7,4»  then  depress  Traverse 

Mctadync  'Stop'  button  or  operate  switch  3,1.  and  allow  Metadyno 
to  run  do'.aa. 


8,  Check  Elevation  Servo  Oneration 
\;ABNPR 


Before  commencing  this  section,  it  is  csscnti;\l  to  realise  that,  should 
the  equipment  prove  to  be  faulty,  a  very  real  danger  to  the  technician 
exists,  as  v/cll  as  the  possibility  of  extensive  daiiia.ge  to  equipment. 

It  is  therefore  ioip'orativc  that  the  most  stringent  measures  should  be 
carried  out  to  ensure  that:- 

(a)  Outside  the  turret  no  personnel  or  equix^ment  are  in  the  area  \.hich 
can  be  covered  by  the  gun  barrel. 

(b)  Inside  the  turret,  operating  personnel  i.-.ust  be  kept  to  the  minLaum, 
Loose  clothing  should  not  be  .<orn,  Personnel  iaust  ensure  that  they 
and  their  clothing  are  well  clc.;.r  of  hull  uvounted  ito.iis,  the  gun 
breech  and  cny  other  moving  r<arts.  The  person  carrying  out  the 
tests  should  operr.'.to  from  the  Oonmander' s  Seat  until  he  is  absolutely 
certain  that  che  equipment  is  functioning  cori'ectly. 

(o)  It  is  also  ii.iportrnt  to  realioo  that  certain  faults,  e.g.  Tacho 

or  Gyro  feedbacks,  reversed  or  missing,  imiy  not  iminifest  themselves 
immediately  the  ttetadyne  is  run  up,  but  only  aft»r  a  damrind  has 
been  placed  on  the  system.  In  this  event  an  apparently  stable 
system  may  sudicntly  become  violently  unstable.  If  this  occurs, 
the  Master  Svitch  should  be  set  to  '  off  iinuiodiately. 

8.1  Check  that  gun  barrel  is  not  positioned  \.ithin  the  zone  oovering 
the  rear  of  the  hull  as  laid  down  in  test  2.7.  Check  that  the  gun 
is  undamped  and  the  oL\i"p  sto'..ed,  that  hull  l.attory  ilastL-r  Switch 
is  on,  that  the  Driver's  and  L'V'd  r' s  Safety  ovitches  ',rc  in  the 
'live'  position,  that  Battcr^/wetadyne  switch  is  in  the  'Metadyne' 
position,  that  -'•onitor  Unit  s\  itch  S.l  is  in  the  'Run'  position  and 
tha.t  Elevation  Coupling  Amplifier  Gain  switch  is  set  to  positi-^n  1. 
Sot  the  Mast>.r  Switch  to  'on'  and  ivt.-ry  stitch  S.B.  to  'Non-stab,' 
Chock  that  ILt.l  in  the  to\;er  Sup  dy  Unit  lights  wxthin  >0  -10  sees. 
Set  'Speed  Grading'  potentiometer  in  the  Elevation  Coupling  Hmylifier 
and  'Non-stab'  'speed  graumg'  x'^^tj^tiomotcr  in  the  Slevation  Relay 
Unit  fully  anti-docfcwise.  Pull  'on'  s.  itch  S.o  in  Monitor  Unit. 

8.2  Set  switch  S.5  to  position  1.  Oper'-i.e  Com. lender' s  Controller  Grip 
S>,itch  and  check  that  Slv^v.tiun  Servo  Output  A.arolificr  la;np3  arc 
still  balanced  in  illumination,  indicating  that  the  system  is 
trimmed  in  elevation,  then  depress  Elevation  i4ctadyn<-;  'Start'  button 
or  operate  switch  S.D.  If  la.nps  give  an  inaic-.tion  tha.t  trim,  .is  not 
maintained,  release  'start'  button  nmnedlgtely.  Assuming  that  trim 
is  maintained,  continue  to  depress  '  start'  button  until  the  clev.ation 
iiaetadyne  is  heard  to  reach  -a  constant  spjoed;  this  should  not  take 
lucre  than  6  seconds.  Then  release  'start'  button  and  push  'off 
switch  S.6. 
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8,3.  OpeoTsvte  Comnander' s  Controller  grip  3>d.toh,  slowly  move  the 
Controller  back.ards  and  check  that  the  £,vin  elevates  and  that 
speed  increases  sraoothlj',  ./ith  the  gun  elevating  et  maximua 
Controller  Deflection  checii;  thit  if  the  grip  switch  is  released, 
the  gun  immediately  stops,  ilso  with  the  gun  elev..-ting  at  iiaximum 
Controller  Deflection  check  that  if  the  Controller  is  returned  to 
its  central  position  the  giin  l.aieuic-.tely  stops.  Repeat  this, 
iftoving  the  Controller  forviiards  and  observing  depression  of  the  gun 
muzzle. 

8.4  with  gun  elevating  at  uiaxiuum  controller  deflection,  depress 
Elevation  lietadyne  'stop'  button  or  opoK-te  switch  S... .  and  check 
that  gun  stops  abruptly.  Allow  Mctnd^ne  to  run  do\,Ti.  bet  rcitary 
s'.dtch  S.b.  to  'Stab.'  on  the  Switch  unit.  lull  'on'  switch  S.6. 

JJith  Commander's  Controller  Grip  3\vitch  opera-ed,  check  thP.t  there 
is  a  zero  reading  on  *.1.2  and  a  bal.-uico  in  l  .\mp  illu.;dii<;  tion  on 
Elevation  Servo  Output  Amplifier,  indicating  syato;A  is  triiHuied  in 
elevation. 

8.5  Proceed  as  in  tests  8.2,  8.3*  Eepieat  8.3,  using  the  Gunner's 
Controller.  Then  depress  dlcviticn  Metad^e  '  stor.'  button  or 
op,erate  switch  S.A.  and  allow  Motadyne  to  run  dov/n. 

9.  Dynamic  Check  of  LDnit  S^.itches 

9.1  In  the  irraveroe  and  Elev?  tion  Couplinj.,  Amplifiers  cet  'gain* 
svdtohes  to  position  1  and  the  'Speed  Grading'  potentiomotca's  to 
mid  position.  Set  rotary  s^.-itch  S.B.  to  'Stab'  ana  run  up 
Ti'aversa  and  .Clevation  '.iotadynes. 

9.2  Ensure  that  tVio  gun  barrel  is  no>t  positioned  within  the  zone 
covering  the  rear  of  the  'lull  as  laid  do\,n  in  Test  2.  In  the 
Uonitor  Lnit,  set  S\dtch  S.5  to  position  1  to  road  Elevation 
Va:  iitor  Differential  Current  100  -  0  -  lOOiitf,  on  i»i.2.  Operate 
Coinoaander'  a  Controller  grip  switch  and  iwve  the  Controller  back¬ 
wards  in  elevation  until  it  rests  against  its  end  stOi>  ;hon 
the  gun  muzzle  is  at  its  maximum  elevation  note  that  the  reading 
on  i,{.2  is  20iaA  *20,.^  to  the  right.  Continue  holding  Controller 
handle  on  its  stop,  but  set  Rotary  switch  S.b.  to  "'Cravel". 

Observe  taat  ahe  ..aizzle  iia-tediately  depresses  to  approximately  ■♦■1  Co 
and  hunts  about  that  point.  Return  rotary  sv/itch  S.i,  to  'Stab.' . 

Move  Controller  forwards  until  it  rests  against  the  other  cand  a  cop, 

Vihen  the  gun  r-achos  its  n^ximum  depresuion,  check  that  the 
reading,  on  ii.2  is  20  i2  0niA  to  ahe  left.  Continue  holding 
Controller  handle  on  its  Stop,  but  set  rotary  switch  S.b.  to 
"Travel".  Check  that  muszl  »]cvatcs  to  approximately  0°,  and 
^unts  slowly  about  this  point,  Ret'jrr.  rotary  pwltoh  S.B,  to  'Stab', 

9.3  being  Commaivior*  3  Controller  traver'se  the  gun  ta\.  rus  the  roar  of 

the  Hull  \.ith  the  rauz.le  in  fi’-il  dfyprcssion.  ..s  tho  barrel  approaches 
the  rubber  bunj)  strip  reduce  j1.  Observe  tliat  as  the  barrel 
reaches  a  clearance  pp  soiqq  t»  r.  r  three  inches  frcmi  the  end  of  thei  strip, 

it  elevates  to  clear  .he  rear  t>'  xhe  Hull.  Traverse  the  gun 
in  tho  opposite  direct  i.on  and  cheek  cloarmoc  at  the  other  end  of 
the  rubber  buc^  strip,  Hepca'c  tho  above  at  '  slcv»'  speed  and  note 
that  gun  does  not  dn.naga  strip. 

9.4  In  the  event  of  either  9,2  or  9.3  giving,  incorrect  results 
carry  out  the  appropriate  procedure  detailed  in  Tests  2,1  to  2,7. 
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y  9.5  iiet  rotary  switch  S.'i.  to  "Tr  vel”.  '.Vith  the  -turret  slevdrn^,  and 

the  gun  moving  in  elevation,  set  iiaster  Switch  to  'off.  Check 
that  tne  turret  and  gun  come  to  a  controlled  halt,  that  the  tadyne 
and  Po-v.er  Supply  enit  cease  to  fv.nct^on.  Ketum  the  idaoxer 
Switch  to  'on'  and  check  th.-.t  ILP.l  on  the  I-ov/er  Supply  ^nit  comes 
on  after  30  *10  seconds.  Check  that  the  Metadynes  can  be  re-started 
as  detailed  in  clauses  7.2  and  G.2. 

10.  Set-up  Elevation  Channel 

10.1  Ensure  that  gun  is  not  over  rear  of  hull.  Set  rotary  switch  S.B. 
to  'Stab',  and  run  up  Elevation  iletadyne.  Set  Monitor  Svdtch  3.5 
to  position  3i  read  Elevation  ivto-tor  Tacho  Output  (30  -  0  -  30v) 

on  M.2.  Set  Elevation  Coupling  Amplifier  'Gain'  s'..itch  to  position 
7,  The  system  \.ill  probably  be  unstable  at  tliis  setting  -vAien  the 
gun  is  disturbed  by  means  of  the  Commander' s  Controller  and  the  gain 
should  be  turned  down  one  position  at  a  time  until  the  instability 
ceases.  Note  the  final  position, 

10.2  Operate  the  Oounander’ s  Controller  grip  switch,  ciieck  tlt.t  the 
system  is  still  trimmed  by  the  fact  thid  the  gun  is  station.- ry,  then 
move  the  Ccntroller  handle  sharply  backwards  in  elevation  until 

*  it  rests  against  one  end  stop.  Note  ref  ding  on  M.2  while  gun  is 
responding  to  Controller  deimjnd.  Adjust  '3;)eed  Giacdng'  p  otentio¬ 
meter  on  Elev;tiun  Coupling  Amplifier  to  give  a  steady  10  Volts 
deflection  on  meter.  Due  to  the  restricted  travel  in  elevation, 

it  \/ill  be  necessary  to  eleva  ce  and  depress  the  g.  n  several  times  in 
order  tc  get  an  aocurate  re<  ding  on  ii2.  Return  the  Commander' s 
Coniroller  to  the  centre  position  at  the  end  of  the  test  and 
relea®  grip  svdtch. 

10.3  del  rotary  switch  S.b.  to  'Non-Stab'  and  Gain  Switch  on  Elevr  tion 
Coipling  Amplifier  to  position  1.  Repeat  Test  10.2  but  adjust 
'No.i-Stab.  Speed  Gradirig'  potenc it  mater  on  Dlevatioii  Relay  unit 
to  obtain  the  desired  10V  on  i:2. 

10.4  Set  the  Gain  Svdtch  on  .dlevation  Coupling  amplifier  to  position 
7.  The  system  will  probably  be  unstable  at  this  setting  v/hen  the 
gun  is  disturbed  bj'  moans  of  the  Commander' s  Controller  ana  the 
gain  should  be  turned  dovoi  one  position  at  a  time  until  tfie 
instability  ceases.  I'.ote  the  fiml  position.  Corapfire  tiiis  setting, 
with  that  obt-ined  in  10.1.  Record  the  Ic.  er  of  the  tv<o,  and  sot 

•  the  'Gain'  svdtch  to  this  position. 

11.  Set  up  Tn.verse  Channel  nd  Measure  St  if  fness 

11.1  System  »hould  be  fully  operating  in  the  stabilised  condition. 

Set  'Gain'  switch  on  Traverse  Cov.pling  Aii5>lifier  to  position  7. 

The  syitcm  will  probably  bo  unstable  at  this  setting  -when  the  gun 
is  dlst-urbed  by  means  of  the  Coamandor' s  Controller  and  the  gain 
should  be  turned  do».n  one  position  at  a  time  until  the  instability 
cease  i. 

11.2  Lc-.y  the  gun  on  a  tr  rgct  ut  not  less  thr.n  a  thousand  yni-da. 

Adjust  'Stab'  trim  controls  to  unsure  tiiat  gun  does  not  drift 
off  target.  Instruct  the  driver  to  carry  out  a  neucntl  turn, 

at  maximum  speed.  Set  'Divided  React'  potentiomotor  on  Traverse 
Relay  llnit  -to  give  a  finishing  position  within  ±50  mils  (±3°)  uf 
starting  positior..  It  is  prob=.ble  that  adjusting  the  'Divided 
Resit'  potentiometer  -will  affect  the  gain  setting.  Therefore 
repeat  the  appropriate  part  of  test  11.1  aaid  note  f  inal  setting. 

NJ'TSt -  On  a  vehicle  with  lubber  tracks  fitied  the  vehicle  will 
be  latoially  displaced  fi-om  its  original  -position  ..t  the 
completion  of  a  neutral  turn.  This  only  introduces  on 
error  of  1  .nil  for  each  yard  of  displaccrauiit  and  '-an  be 
ignored. 
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11.3  Set  Monitor  Lnit  switch  S.5  to  position  27,  read  Traverse  i.Iotor 
Tacho  output  (300-0-30CV)  on  H.2.  Rotate  the  Commander's  Controller 
fully  clockwise.  Operate  the  grip  switch  and  slowly  return  the 
Controller  anti-olock^vise.  at  approxinv  tely  40.5  degrees  of 
Controller  angle,  tne  slev/  iiiioro-sv.itch  \111  he  de-enortised  and  an 
abrupt  decrease  in  turret  speed  will  occur,  r.t  this  point,  adjust 

'  Speed  Gr-;.  ding'  potentiometer  on  Coupling  Amplifier  Traverse  to 
give  a  reading  of  100  volts  deflection  right  on  M.2.  Return 
Controller  to  centre  position  then  slowly  rotate  anti- clockwise. 

Note  that  M.2.  now  indicates  a  raiding  of  100  volts  deflection  left 
immediately  prior  to  the  slew  switch  operating  to  ^ive  the  abrupt 
increa.se  in  turret  speed. 

11.4  Set  rotary  switch  S.L.  to  'Non'^tab'  tuid  Gain  switch  on  Travei'se 
Coupling  Amplifier  to  position  7.  The  System  viill  probably  be 
unstable  at  this  setting  vjhen  the  giin  is  distrubcd  by  raunis  of  the 
Commander' s  Controller  and  the  gain  should  be  turned  dov.n  one 
position  at  a  time  until  the  instability  ceasos.  Note  the  final 
position. 

11.5  Repeat  teat  11.3  but  adjust  'Non-Stab.  Speed  Grading,'  potontiometor 
on  Traverse  Relay  hnit  to  obtain  desired  100  volts  on  i.i2.  It  is 
probable  that  adjusting  the  'Non-Stab.  Speed  Grading'  potonciomoter 
will  affecti  the  gain  setting.  Therefore  repeat  the  aypropris.te 
part  of  test  11.4  and  note  the  final  setting.  Cor.iX  re  tliis  sotting 
with  that  obtained  in  11.2.  Record  the  lower  of  the  two  and  set  the 
'Gain'  s\dtch  to  tiris  position. 

11.6  Set  rotary  sv.'itch  S.L.  to  'Stab.'  .  In  the  monitor  lnit  pull  'On'  endteh 
S.6.  Set  switch  S.5  to  position  29  and  s.dtoh  S,1  to  'Trim  O.a .' 

Holding  switch  S.2  in  the  'il.T.  Traverse'  position  chock  that  the 
readings  on  M.l.  and  4.2.  are  et  ero;  if  necoosrr, ,  adjust  'Trim'  and 
'Output  level'  potentiometers  on  Traverse  Seivo  Output  amplifier  to 

obt> in  this.  Return  switch  S.l.  to  the  'Run'  position  and  \  ith 
Commander' s  Duplex  Controller  grip  switch  opeinted,  adjust  Traverse 
Stab,  trim  control  on  Trim  linit  to  give  a  zero  reading  on  ..i,2.  Reading 
'Travex'se  Voriator  Differentit.l  Current'  on  ‘i.2.  (I00-0-100mtt)  and 
keepin»i  Commander'  a  Controller  grip  switch  operated,  rotate  Ticverse 
Servo  Output  Amplifier  'Trim'  p'Obeniiomeu-.r  veiy  slo.  ly  clock  ds.;.  Note 
the  reading  on  M,  2  when  turret  just  commences  to  rotate  to  the  riglit, 
frees  the  Traverse  .Metadyne  'Stop'  button  or  operate  svdtoh  S.A.  and  wait 
for  metadyne  to  run  dcri.n.  Then,  still  keeping  Commaivier' s  grip  switch 
opeiated,  retate  'Trim'  potentiometer  further  in  the  clockwise  direction 
until  M. 2  reads  4CaA  greater  than  the  current  measured  above.  Release 
grip  switch  and  run  up  Traverse  Metadyno.  Re-opora  te  Couiraander' s  grip 
switch  and  rewjjd  time  taken  for  turret  to  rotate  500  mils.  Release 
grip  switch,  press  metadyne  'Stop'  button  and  allow  oietadyne  tw  run  down. 
Oheok  that  with  grip  switch  re-operated  reading  on  M.2  is  still  4CtaA 
greater  than  current  originally  obser'/ed.  If  this  is  not  the  case,  i-epcat 
the  test  and  record  again.  Return  Traverse  Servo  Oul^ut  Aiirplifier  'Trim' 
potentiometer  anti- clockwise  to  the  point  \7here  a  zerw  reading  is 
•btained  on  Li. 2.  Release  Comnmnder' s  Controller  grip  svdtoh  and  push 
'Off  switch  S.6,  '■ 

11.7  Repeat  test  11.6  in  the  ojjpoaite  sunao,  'Trir.i'  putc.u'iomjtur  rotated 
cnti-ulockwiae,  turret  rotating  to  left. 

11.8  Reduce  times  recorded  in  11.6  and  11.7  to  rails  por  second,  add  the 
results  arithmotioally  to  obtain  avera.ge  ratt  error  for  iUll  di’ivc. 

Tfds  depends  1  .rgel^  on  Traverse  Coupling  ymdifier  gain  switch  setting, 
but  should  not  exceed  30  mils  per  second  at  gain  sotting  1. 

N.b.  Higher  fain  settings  will  give  lower  rata  errors. 
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11.9  Aith  sytitem  fully  opei'-atint,  rotate  COiHiiaadcr' s  Controller  fully 
to  the  i'ii:,ht,  opera.te  the  grip  sxitch,  and  record  time  taken  for 
turret  to  complete  one  revolution  to  the  riiht  at  'Slew’  speed. 
Repeat  \ath  Controller  fully  over  to  the  left,  again  recording 
tL.ie,  This  sho.ld  not  exceed  18  seconds.  If  incorrect  results 
are  obtained  first  chock  that  tests  11.3  and  11.5  have  been 
carried  out  correctly. 

12.  Turret  Mounting,  Friction  Jest 

12.1  tosition  the  vehicle  on  a  15°  incline.  Run  up  the  Gun  Control 
Ecjiiipmont  for  Stab,  operation.  Set  Travei'sc  Stab.  Trim  conti-ol 
fully  clockv/isc  leaving  Elevation  Stab,  trim  in  the  balanced 
position,  ^;ith  the  gun  elevated  aporox.  3°.  Operate  Commander' s 
Controller  Grip  svitch  and  allow  turret  to  traverse  "ioOP  observing 
that  the  turret  traverse  smoothly  vdthout  'Stick/ slip'  or  'judder' 
Anj-  points  at  vAiich  this  does  take  place  should  bo  noted. 

12.2  Proceed  as  in  12.1  but  sot  Stab,  triin  control  fully  anti-clockv/ise 
Return  Traverse  'Stab'.  Trim  control  to  trLiuied  position. 

12.3  Set  Loader's  Safety  Switch  to  'Safe'.  Press  Traverse  'Stop' 
buouon.  Press  Elevation  Mctadyne  'Stop'  button.  Sot  rottiry 
switch  S.h.  and  Master  Switch  to  'Off. 

13.  Sot-up  Contra-Rotation  "Line-Lp"  facility 
bARiriNG 


Thfc  gun  control  system  must  be  coi'rectly  set  up  before  coi.imoncing  this 
section.  It  is  essential  to  realise  th?t,  should  the  equipment  prove 
faulty,  a  very  real  danger  to  the  technician  exists,  as  well  as  the 
possibility  of  extensive  daiange  to  equipment. 

It  IS  therefore  Liperative  that  tl:ie  most  stringent  measures  should  be 
Carried  out  to  ensure  that;- 

(a)  Outside  the  turret  no  personnel  or  ecxuipAient  arc  in  the  ai'oa 
which  can  be  covered  by  the  gun  barrel. 

(b)  Inside  the  turret,  operating  personnel  must  be  kept  to  the 
minLaura.  Loose  clothing  should  not  be  worn.  Personnel  must 
ensure  thfat  they,  and  their  clothing,  aic  kept  \.'oll  do  r  of 

the  Hull  mounted  items,  the  gun  breoch  and  any  other  moving  perta. 
The  person  carrying  out  the  tests  should  operate  from  the 
Conmandcr's  scat. 

It  is  important  to  realise  tliat  coitain  faults  c.g.  a  jammed  rela.y  or 
faulty  micro-switch  may  not  manifest  themselves  until  after  Contip.- 
Rotation  has  been  selected  and  a  demand  placed  on  the  system.  In  this 
event  the  turret  may  rotate  out  of  contrc>l.  If  this  occurs  the 
G.C.E.  Master  Switch  should  bo  set  to  'off  immodiatoly. 
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13.1  Preliminary  Checks  ?To.li  Cu^ 


ole  (v}eaAo:5  No,  Mk,  1)  and  No,  15  Cupola 

'ill  ' 


rreilminary  uneoKs  ao.n  Gupi  _ _ 

(ciearbox  No,  2  t.Jc.  2  -  1Xth  Vehioie  onwairdej. 

■RH  •  Cupola  Direction  Sensing  Svdtoh  S.W.3 

Remove  Socket  TGC2  from  the  Contra-Rotation  Gearhox  upper  plate. 
Using  an  Avo  8  on  ohms  range,  check  that,  with  the  cupola  wound 
off  to  right  of  'Line-up',  a  short  circuit  exists  he tween  pins  A 
and  B  of  Socket  TGC2  free  end  and  that  an  open  circuit  exists 
■between  pins  A  and  C.  With  the  cupola  wound  off  to  the  left  of 
'Line-up',  a  short  circuit  should  exist  between  pins  A  and  C  and 
an  open  circuit  between  pins  A  and  B  of  Socket  TGC2.  Replace  TGC2. 


13.1,2  Oheok  Master  Switch  S.W.1  and  Set  Adjustable  Cams 
Remove  TX1  from  Direction  Sensing  Switch. 

With  the  cupola  wound  to  the  left  of  'Line-up',  slacken  the  two 
7/l6  ins.  a/f  stiff  nuts  securing  the  two  Adjustable  Cams  to  the 
locating  peg  and  move  both  cams  fully  outwards,  i.e.  away  from 
the  peg,  then  tighten  both  stiff  nuts.  Remove  the  socket  from 
TGC1  situated  on  the  right  hand  side  of  the  gearbox.  Push  the 
Contra-Rotation  Selection  Lever  fully  forward.  A  short  circuit 
should  now  exist  between  pin  A  on  TX1  free  end  and  Pin  C  on 
TGC1  fixed  end.  Release  the  Selection  Lever  by  operating  the 
Release  Pawl  situated  above  the  guide  ramp  and  check  that  an  open 
oirouit  appears. 

13.1.3  Check  8°  S-witoh  S.Y/.2 

Wind  the  cupola  to  a  position  v/here  the  striker  is  half  way  across 
the  left  hand  slope  of  the  guide  ramp  arid  hold  the  Contra-Rotation 
Selection  Lever  fully  forward.  Check  thet  an  open  oirouit  exists 
between  pin  A  on  TX1  free  end  and  pin  C  on  TGC1 .  Release  the 
Selection  Lever  and  wind  the  oupola  into  'Line-up'.  Check  that 
the  open  oirouit  is  maintained.  Now  wind  the  oupola  to  a  position 
where  the  striker  is  half  way  across  the  right  hand  slope  of  the 
guide  ramp  again  holding  tho  Selection  Lover  fully  forward  and 
checking  that  the  open  circuit  is  still  maintained.  Bring  the 
oupola  into  'Line-up'  and  replace  TX1  and  TGC1  connectors. 

This  completes  the  preliminary  chocks. 

a  (Oeartox  No,  1  Kk,  1  and  No,  2  IrJc.  2) 

13.2.1.  Adjusting  the  8°  Gams  for  Optimum 

(a)  Set  the  equipment  fully  operating  in  "iroN-STAB"  oondition. 
Switch  the  oupola  Supply  Junction  Box  'faster  Switch  to  "OIJ". 

With  oupola  looked  to  main  turret,  check  that  the  illuminated 
HESH  aiming  oirole  projected  into  tho  commanders  sight  may  be 
oontrallzod  in  the  X10  eye  piece. 

(b)  Select  a  target  at  not  less  than  1000  yds.  and  zero  the 
traverse  Indicator. 


(o)  Traverse  the  main  turret  500  mils  loft  and  wind  oupola  back 
to  soleoted  target.  Centralise  tho  target  in  tho  XI 0  eye  piece, 
engage  contra-rotation  and  operate  the  oommandors  grip  switch. 

Tho  main  turrst  should  now  slew  right,  oupola  remaining  stationary. 
'Lino-up'  achievement  will  bo  indioated  by  tho  locating  pog 
engaging  in  tho  slot  in  tho  guide  ramp  and  the  select  inn  lowr 
dropping  'back.  (Note;  Deflection  of  controller  or  trim  <nbd.aQ«e  during 
lining-up,  will  affect  the  line-up  aohlevnent.) 
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(d)  If  ’Lino-up’  is  not  achieved,  release  the  soleotion  lever  hy 
operating  the  release  pawl  and  move  the  LE!i'’T  HAUL  adjustable  cam 
by  slackening  the  nut  and  tapping  the  cam  approximately  l/l6" 
towards  the  locating  pog. 

(o)  Repeatiiai  (o)  and  (d)  until  ’Line-up’  just  occurs. 

(f)  Repeat  ■13,2.1(0)  (d)  traversing  1500  rails  left  instead  of 

500,  note  the  error  in  mils  as  indicated  by  the  traverse  indicator. 

(g)  Repeat '5.21  (0)  and  fd)  traversing  750  nils  left  and  note  the 
error  in  mils. 

(h)  Repeat  13. 2.1(c)  and  (d)  traversing  25O  mils  loft  and  note  the 
error  in  mils. 

(k)  Compare  the  final  errors  after  250  and  IICO  mils  displacements 
and  if  similar,  lock  up  the  left  hand  cam.  If  not,  equalise  the 
errors  by  further  adjustment  of  the  left  hand  cam.  A  final  error 
of  leas  than  50  mils  after  any  displacement  between  250  and 
1500  mils  should  be  achieved. 

(j)  Re paatlj 2.1(0)  to  (k)  for  displacement  right  of  ’Line-up’. 

Adjusting  the  "Lino-up  Lelav"  Potentiometer 

(g)  Establish  the  number  of  mils  before  ’Line-up’  at  v/hioh  the 
a  switch  operates  when  the  main  turret  is  moving  right  (Appendix  I)  Add 
30  rails  to  that  figure. 

(b)  Select  a  target  at  not  lass  than  10C)0  yds.  and  zero  the  traverse 
indicator.  Set  the  LliE-UP  DELAY  potentiometer  (nV3,  traverse 
relay  unit)  to  its  mid  position. 

(c)  ’Rraverse  the  main  turret  left  by  the  number  of  mils  established 
in  13.5(a)  and  wind  tho  oupola  back  to  the  selected  target. 

Centralise  the  target  in  the  XI 0  eye  piece,  engage  contra-rotation 
and  operate  the  commanders  grip  switch. 

The  main  turret  should  now  traverse  right,  cupola  remaining 
stationary. 

Line-up  achievement  will  bo  indicated  by  the  locating  peg  engaging 
in  the  slot  in  the  guide  ramp  and  the  selection  lever  dropping  back. 

(d)  If  ’Line-un’  is  not  achieved,  turn  RV3  clockwise  to  correot  an 
undershoot  and  anticlookwise  to  correct  an  overshoot. 

(o)  Repeat  13*5(a)  to  (d)  but  from  the  opposite  direction  and  adjust 
RV3  to  equalise  tho  errors.  A  final  error  of  less  than  50  mils 
should  be  achieved. 

Sat  the  Cupola  into  *Lino-up*  position.  Switch  ’OPP’  Cupola 
Supplies  Junction  Box  Uaator  Switch.  Set  Loader's  Safety  Switch 
to  ’SAFE’.  Operate  tho  Traverse  and  Elevation  Motadynes  ’STOP’ 
switch.  Sot  rotary  switch  S.B.  and  G.C.E.  faster  Switch  to  ’OFF’ . 

Set  Driver's  Safety  Switch  to  ’SAFE’.  Replace  the  Control  Panel 
Cover . 
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W^iyiNGj’  -  Attention  is  drawn  to  the  Warning  on  Page  11  before 
proceeding  with  this  section. 

‘*5*5.  Preliminary  Checks  No,  15  Cupola  (Gearbox  No.  2  Mk.  1) 

13«5«1»  Cup_cla  Direction  Sensing  Switch 

itsmove  socket  TGC2  I'roa  the  Contra—iiotation  Gear  Box  iippex*  plate. 

Using  an  avo  8  on  ohms  range,  check  that,  v;ith  the  oupola  wound  off 
right  of  'Line-Up',  a  short  circuit  exists  between  pins  A  and  B  of 
TGC2  free  end  and  that  an  open  circuit  exists  between  pins  A  and  C. 

With  the  cupola  wound  off  left  of  'Line-up',  a  short  circuit  exists 
between  pins  A  and  C  and  an  open  circuit  betv;ean  pins  A  and  B  of 
TGC2  free  end.  Replace  'TGC2. 

Check  Cupola  Control  Lever  Master  Switch  and  the  Cupola  Isolating  Switch 

Wind  the  Cupola  off  to  the  left  of  line-up. 

Remove  TX1  from  the  Direction  Sensing  Switch. 

Remove  TGC1  from  the  right  hand  side  of  the  gear  box. 

Push  the  Contra-Rotation  Selection  Lever  fully  forward. 

A  short  oirouit  should  nov/  exist  between  pin  A  on  'fXl  free  end  and 
pin  C  on  TGCl  fixed  end. 

Release  the  Selection  Levor  by  operating  the  Release  Pawl  situated 
above  the  Guide  Ramp  and  check  that  an  open  circuit  appears. 

Wind  the  Cupola  into  'Line-up'. 

Manually  operate  the  Control  Lover/Cupola  Jlaster  micro  switch  and 
check  that  the  open  oirouit  still  exists.  If  not,  adjust  the 
Isolating  switch  mounting  until  an  open  oirouit  is  achieved. 

Note.  The  Isolating  switch  is  in  series  with  the  control  levor 
switch  and  is  operated  by  a  rounded  oam.  at  the  base  of  the  Release 
Pawl  Shaft.  The  micro  switch  is  on  a  mounting  which  oan  bo  adjusted 
radially  to  the  cam  by  loosening  the  10-24  UKC  nut  on  the  mounting. 

Both  switohes  are  open  oirouit  when  'Line-up'  is  achieved.  The 
Control  Lever  should  release  when  the  locating  oeg  is  within  l/l6" 
of  the  guide  ramp  slot  (see  mechanical  settings). 

13.5.3  Check  8°  switch.  Left  and  8°  switch.  Rlnht 

Tho  switches  are  mounted  in  a  housing  to  the  right  of  guide  ramp. 

The  Bwitoh  mounting  scouring  nuts  are  vertically  above  ono  another 
on  tho  housing  side  nearest  to  tho  operator.  Slacken  both  nuts, 
sot  both  switches  to  their  middle  travel  position  and  then  secure 
both  nuts  again. 

Wind  the  cupola  off  to  the  loft  of  'Linc-up'. 

A  short  circuit  should  now  exist  between  pin  C  on  TX1  free  end  and 
pin  B  on  TGC1  fixed  ond. 

A  short  circuit  should  also  exist  betwoon  pin  B  on  TX1  free  end  and 
pin  D  on  TGCl  fixed  end. 

Wind  tho  cupola  into  'Line-up'  and  chock  that  eui  open  oirouit  exists 
on  each  of  the  above  linos.  PLeplaoe  TX1  and  TGCl. 

13^  Meohanloal  Settings 

The  following  prooodure  assumes  that  the  various  switches  are 
servioeablo  and  that  all  wiring  and  oonncotlons  are  oorreot  and 
satisfactory. 
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(a)  Control  Handle  Release 

Adjust  the  Allen  headed  'Control  Handle  release  adjustment  screw' on  the 
cam  lever  so  that  after  the  'Control  Handle'  had  been  moved  to  engage 
contra-rotation,  subsequent  movement  of  the  'Release  Pawl'  by  hand, 
causes  release  of  the  control  handle.  This  releace  should  occur  when 
the  release  pawl  has  been  moved  to  the  position  it  would  occupy  if  it 
were  being  operated  by  the  striker  pin  and  this  latter  was  laterally 
l/l6th  inch  from  engagement  in  the  guide  ramp  slot. 

Check  that  after  adjustment  is  correct  for  striker  approaching  from  one 
direction,  the  same  results  are  achieved  when  the  striker  apiaroaches 
from  the  other  direction. 

It  may  be  found  that  performance  is  assymetrical.  If  this  is  severe  it 
may  be  necessary  to  modify  the  release  lever  which  is  operated  by  the 
cam  at  the  base  of  the  release  pawl  shaft. 

(b)  Guide  Ramp  Position 

Check  that  when  the  'Cupola  Traverse  Handle'  has  been  pulled  fully  Aom, 
the  'Guide  Ramp'  has  been  pulled  down  sufficient  to  clear  the  striker. 

H.B.  It  is  important  that  this  clearance  is  kept  to  a  minimiLm  and  is 
not  greater  than  3/32  inch. 

Check  that  the  striker  engages  v»ith  the  guide  ramp  v;ithin  ^  inch  of  t'le 
guide  ramp  end.  Any  adjustment  necessary  should  be  made  by  shimming 
the  striker  at  tho  cupola  roof  with  ehims  PV571755* 

(o)  ^itoh  Settings 

(1)  Isolating  Sw it  oh 

Set  the  position  of  tho  'Isolating  Switch'  so  that  its  operating 
arm  is  released,  (sv;itoh  oren)  by  the  cam  at  the  base  of  the 
release  pawl  shaft,  when  the  striker  is  just  approaching  line-up. 
Operation  should  oo  symotrical  in  response  to  rxvement  of  the 
striker  from  loft  and  right  of  line-up.  •  The  sv/itoh  position 
is  determined  by  two  adjustments 

(lj  A  complete  braokot  ^-ivoting  about  the  release  pawl  shaft. 

(2)  Micro  switch  support  bracket  pivoting  about  one  corner  screw. 

(2)  Initial  Settings  of  the  8°  switches  and  operating  cams.  Romove 
tho  s^do  cover  from  the  3°  switch  box.  Slacken  the  nuts  securing 
tho  8°  switches  and  adjust  tho  sv/ltohes  to  their  mid  positions 
vortioally.  Tighten  tho  securing  nuts. 

Travorsc  the  cupola  loft  until  tho  striker  is  clear  of  the  guide 
ramp.  Manually  swing  the  cupola  back  until  tho  strikgr  has  deprossed 
tho  guide  ramp  approximately  1/64  inoh.  Adjust  tho  8  switch 
oporatir^?  cam  adjuster  so  that  tho  vertical  cam  just  operates  the 
switch  marked  LEtT  (lower,  of  two  switches).  Ro-adjuct  tho  vortical 
cam  position,  allowing  it  to  move  upwards  until  tho  switch  just  breaks. 
(Svrltch  closing  and  opening  may  be  conveniently  determined  audibly). 
Continue  traverein,!;  until  the  cupola  is  lined  up. 

Pull  the  traverse  handle  fully  do\7n.  Ensure  that  tho  vortical  cam 
does  not  intorfero  with  the  guide  ramp  downward  movement.  Suoh 
interference  would  prevent  the  striker  from  disengaging  with  the 
guide  ramp  slot  and  eo  prevent  cupola  traverse  away  from  line-up^ 

If  the  vortioal  oam  1^  limiting  guide  ramp  movement,  move  both  0 
switches  up  approximately  -iinch  and  repeat  the  sotting  of  the 
vortical  cams  as  dotailcd  above.  Rc-ohcc’;t  that  guido  ramp 
movement  is  not  obstructed.  If  necessary,  the  G  switch 
'support  braokot'  can  be  adjusted  to  bring  the  micro  switch 
nearer  to  tho  vortioal  cam. 
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13*7  Ad.1uat  on  Target 

Final  sotting  for  8°  swltohos  and  Operating  Cam. 

Align  the  gunners  sight  on  a  suitable  target  at  a  range  of  not  less 
than  1000  yards.  With  the  oupola  lined  up,  observe  the  position 
of  tho  target  with  roapoot  to  the  graticule  markings  of  the 
oonnanders'  sight. 

Zero  the  traverse  indicator. 

Traverse  the  turret  EIGHT  550  mils. 

Wind  tho  oupola  back  to  tho  target,  as  previously  observed  in  the 
commanders'  sight. 

Engage  contra-rotation  and  operate  tho  commanders  controller  grip 
switch.  (Wbte  on  13.2.1.  applies  duriag  lining-up) 

The  turret  should  traverse  UEPT  with  tho  cupola  contra-rotating. 
'Line-up'  achievement  will  be  indicated  by  the  strikor  engaging 
in  the  guide  ramp  slot  and  the  selection  lever  dropping  back. 

The  traverse  indicator  will  give  a  direct  reading  of  alignment 
error.  An  undershoot  should  result  from  the  initial  settings. 


Assuming  an  undershoot  results,  adjust  tho  vortical  cam  by 
unscrewing  tho  threaded  cam  adjuster  approximately  -i-  turn  so 
allowing  the  cam  to  move  up.  Repeat  tho  functional  check  and  note 
the  line-up  error. 

Continue  the  adjustment  of  the  vortical  cam  until  line-up  with 
minimum  error  ooours. 


13*8 


13, 


Set  tho  RIGHT  8®  switch  by  traversing  tho  turret  LEFT  550  mils  and 
after  winding  the  oupola  back  to  tho  target,  attempt  a  line-up  and 
note  the  error.  ^ 

Correct  errors  by  moving  the  RICSTT  8°  switch,  (upper  of  tho  two 
switches)  UP  to  correct  overshoots  and  vice  versa. 

DO  MOT  DISTURB  THE  CAM  POSITION. 

Setting  the  Time  Delay  Potentiometer 

Sot  SV3  on  the  Traverse  Relay  Unit  (Unit  T.A.T.)  to  its  mid  position. 
Wind  ths  oupola  sway  from  line-up  until  the  striker  is  vertically  in 
line  with  the  end  of  tho  guide  ramp. 

Attempt  a  'Line-up'  and  observe  the  results. 

If  the  striker  stops  short  of  line-up  turn  RV3  olookwlse  and  re-oheok. 
The  aim  should  be  to  achieve  engagement  of  the  otrlker  in  the  guide 
ramp  slot  positively,  but  without  overdriving.  RV3  should  be  set 
finally  to  oquallse  orrors  from  loft  and  right. 

Final  Functional  Chock 

Chock  tho  operation  of  tho  line-up  facility  in  response  to  initial 
dlsplaoomonts  from  1500  milB  down  to  150  mils. 

Acquisition  (llno-up)  should  be  within  -  50  mils. 


Set  the  oupola  into  'Lino-up*  position. 

Switch  'OFF'  Cupola  Supplies  Junction  Box  Master  Swltoh.  Set  Loaders' 
Safety  Swltoh  to  'SAFE'.  Operate  the  traverse  and  elevation  motadynos 
'STOP'  swltoh.  Sot  rotary  switch  S.B.  and  O.C.E.  Uaster  Switch  to 
'OW  .  Set  Drlvors'  Safety  Switch  to  'SAFE'.  Replace  the  control 
panel  cover. 
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Appendix  1 


F.V.  Q.G.E.  ND.7.  MC.4.  SHTTllG  UP  PROGEDDRB 

Addendum  to  Contra-Rotation  Line-up  Facility 
Clause  13  . . 

Rgoommended  method  of  establishing  the  points  at  which  the 
8  switch  operates  when  the  main  armament  is  traversing 
_ towards  ’Line-up*  (clause  1S. ^a) _ 


1 .  General 

(a)  Testa  13»1  and  13,2  must  have  been  satisfactorily  completed 

(b)  Sv;itoh  'OIF’  the  G.C  •ID* 

(o)  Remove  sockets  TGC1  and  TX1, 

2.  To  establish  the  operating  point  of  the  8°  swito^.  — - 

(a)  Line  up  the  cupola  and  main  turret. 

(b)  Zero  the  traverse  indicator 

(o)  Wind  cupola  off  to  the  RIGHT  until  the  striker  is  clear  of  the 
guide  ramp. 

(d)  Manually  operate  the  cupola  master  micro  switch  and  check  that 
a  short  circuit  exists  between  TGC1,  pin  C,  fixed  end  and  TXl, 
pin  A,  free  end. 

(e)  Keeping  the  cupola  master  micro  swito^  operated,  wind  the  cupola 
LBJB'T  until  an  open  circuit  occurs.  (8°  switch  operation). 

(f)  Without  moving  the  cupola  or  turret,  note  any  target  on  the 
centre  line  of  the  commanders  sight. 

(g)  Wind  the  cupola  LEIPT  into  line-up. 

(h)  Traverse  the  turret  RIGIfr  until  the  target  noted  in  step  (f)  is 
again  on  the  centre  line  of  the  commanders  sight. 

(j)  The  Target  Indicator  will  now  give  a  ^ireot  i-eading  of  the  number 
of  mils  before  lino-up  at  which  the  8  switch  oporotoH. 

(k)  Repeat  the  procedure  2(a)  to  2(j),  buj  from  the  opposite  direction, 
to  establish  the  point  at  which  the  8  switch  operates  when  the 
main  armament  is  traversing  LEFT  toweurds  line-up. 

(l)  Reconnect  sockets  TGC1  and  TXl . 

(m)  Before  continuing  the  setting-up  procedure,  allow  at  least 
15  minutes  warm-up  period. 
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